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433ABSTRACTS / Developmental Biology 306 (2007) 427–435Myeloid cell lineages continually arise from hematopoie-
tic stem cells during embryonic, fetal, and adult life. While
much work has been done to map the development of the
myeloid cell lineages during definitive hematopoiesis, little
attention has been paid to the development of primitive
myeloid cells, which appears to follow a separate route. The
evolutionary conservation of primitive myeloid cells suggests
an important role for these cells in early development of
organisms. We have discovered that CCAAT/enhancer
binding protein alpha (C/EBP alpha), which has been
actively studied in definitive myeloid development, is
expressed in neurula stage Xenopus embryos, long before
the appearance of definitive leukocytes. Whole-mount in situ
hybridization experiments at different stages show that
C/EBP alpha is expressed in the primitive myeloid cells,
from the earliest stages of their specification. Furthermore,
C/EBP alpha is expressed in primitive myeloid cells during
their initially migratory phase. We have begun to investigate
the role of C/EBP alpha during the specification and
migratory stages of primitive myeloid cell development,
using overexpression and knock out experiments, by
injecting C/EBP alpha mRNA and antisense morpholino
oligonucleotides, respectively. Moreover, we are investigat-
ing the molecular mechanism of action of C/EBP alpha
during early embryogenesis and its potential interaction with
SpiB, another transcription factor, which is suggested to be
required for primitive myeloid development.
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Blood and blood vessels develop in parallel in mammalian
embryos. At sites of definitive hematopoiesis, blood cells are
thought to be derived from the endothelium. We are interested
in characterized hemogenic endothelial cells, and understanding
the molecular regulation of their specification and differentiated
function. Previous work in our laboratory defined a population
of Hoechst dye-effluxing (SP), Flk+, cKit+, CD45− hemogenic
endothelial cells residing in the developing yolk sac. The goal of
this research is to determine whether such cells reside within the
aorta–gonad–mesonephros (AGM) region, the first intra-
embryonic site of definitive hematopoiesis, and function as
hemogenic endothelial cells capable of giving rise to all blood
lineages and have repopulation capabilities when transplanted
into irradiated animal recipients. Toward this goal, we have
isolated SP cells from the AGM region at various stages of
development, and are characterizing their phenotype and testing
their hematopoietic potential in vitro. We are using both
immunohistochemical techniques, as well as in vivo imaging, to
track these cells throughout development and demonstrate theirdifferentiation from cells residing in the endothelium to blood
cells within systemic circulation. Our progress towards these
goals is reported herein. A greater understanding of the
interdependent regulation of blood and blood vessel formation
will aid in the development of therapeutic strategies to treat
human vascular and hematopoietic diseases.
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Dual specificity phosphatases (DUSPs) are a subclass of
protein tyrosine phosphatases that dephosphorylate tyrosine
residues of MAP kinases. There are ∼30 DUSP family
members, ranging in substrate specificity and spatiotemporal
expression. Previous work in our laboratory identified dusp4 as
a zebrafish gene with restricted expression in late blastula
margin cells, which give rise to the mesendoderm lineage. We
used an antisense loss-of-function strategy to investigate the
role of DUSP4 in embryonic development. We injected
embryos with an antisense MO targeting the 5′ end of the
dusp4 gene, which is predicted to reduce or “knock down”
embryonic DUSP4 protein activity. At the mid-gastrula stage
(70% epiboly) DUSP4 morphant embryos had a delayed
morphology, resembling late blastula (40% epiboly) stage
embryos. At 29 h post fertilization (hpf) (pharyngula stage),
DUSP4 morphants often lack hearts and display dramatically
flattened heads, with hypopigmented, widely spaced eyes.
Endoderm is essential for migration of cardiac precursors, while
prechordal plate mesendoderm is required for ventralizing the
overlying brain. To assess the requirements of DUSP4 for the
integrity of these germ layers during gastrulation, we performed
in situ hybridization on midgastrula stage embryos (70%
epiboly) with mesodermal and endodermal markers. Our results
showed a severe deficit in endoderm marker expression (i.e.,
sox17) in DUSP4 morphants. By contrast, mesoderm marker
expression persists. Our results therefore implicate DUSP4 as
an essential component of endoderm development.
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